DIY Bluetooth Speaker

This project was the result of a years-long obsession with music combined with an addiction to
DIY electronics projects. Made from an aluminum extrusion frame and 3d printed brackets, this
DIY Bluetooth Speaker not only sounds great, but you could also use it for self defense or a quick
workout. I literally couldn’t be happier with how this project turned out, so if you are interested
in building one of your own, you’re in the right place! In this PDF you’ll find all the hardware,
electronics, 3d printed parts, and assembly instructions you’ll need to put this thing together.
Good luck, and have fun!
Charlie

Click here to see the build video!
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Electronics Parts
Description

Qty

Link

Price

Price/Part

Bluetooth Amplifier Board

1

Amazon (Affiliate Link)

$31.99

$31.99

4 Inch Pyle Speakers

2

Amazon (Affiliate Link)

$26.99

$26.99

12V Power Button

1

Amazon (Affiliate Link)

$9.99

$9.99

12V Battery Pack

1

Amazon (Affiliate Link)

$34.59

$34.59

5.5mm 12v Jack Adapters

1

Amazon (Affiliate Link)

$7.99

$0.79

12v Panel Mount adapter

1

Amazon (Affiliate Link)

$9.99

$1.99

3.5mm Extension Cable

1

Amazon (Affiliate Link)

$8.99

$4.50

3.5mm Panel Mount Jack

1

Amazon (Affiliate Link)

$6.99

$1.75

Total

$112.59

Hardware
Description

Qty

Dimensions

Link

Price

Long Frame Piece

4

214mm - (20x20mm)

Misumi

$12.72

Short Frame Piece

8

150mm - (20x20mm)

Misumi

$25.44

M5 Bolts Low Profile

24

12mm

Open Parts Build Store

$3.27 (3 Packs of 10 needed)

M5 Bolts

8

8mm

BoltsDepot

$0.88 ($0.11/bolt or $7.83/100)

M5 TSlot Nuts

8

Amazon (Affiliate Link)

$0.51 ($9.59 pack of 150)

18” x 24” Clear Acrylic Sheet

1

0.22” (5.58mm) thick

Lowes

$31.88

Various Metric Socket Cap Screws

M2, M3, M5

Amazon (Affiliate Link)

Heat Set Inserts

M2, M3, M5

Amazon (Affiliate Link)

Total

$74.70

Total Hardward/Electronics Parts

$187.29
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3D Printed Parts List
Part

Description

Qty

Link

A

Corner Bracket

8

Thingiverse

B

Short Slot Piece

16

Thingiverse

C

Long Slot Piece

8

Thingiverse

D

Handle Mount

2

Thingiverse

E

Handle Grip

1

Thingiverse

F

Electronics Tray

1

Thingiverse

G

Front Faceplate

1

Thingiverse

H

Inner Faceplate

2

Thingiverse

I

Back Faceplate

1

Thingiverse

J

Battery Cover

1

Thingiverse

K

Battery Electronics Plate

1

Thingiverse
Amazon

Electric Blue PLA

Tools
Tool

Description

Various Hex bits

For installing various bolts

5mm Drill & Tap Bit

Tapping the Aluminum Extrusion

Drill

For Tapping the Aluminum

Tap Kit

Instead of two above

Amazon (Affiliate Link)

Tapping Oil

For tapping the taps...

Amazon (Affiliate Link)

Heat Set Insert Tips

For inserting the inserts...

Amazon (Affiliate Link)
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Panel Cutout
Dimensions
Front/Back Panels

Side/Speaker Panels
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Wiring Diagram

Note: Please be careful implementing this pinout. I am not responsible for
injuries or damage to property due to improper wiring.
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Notes
•

I ordered the Aluminum extrusion cut to size from Misumi, but you could definitely
save money by ordering a long piece from a different supplier and cutting it yourself.
A non-ferrous metal cutting blade on a miter saw would do the trick.

•

Minimum Bed Size: 160mm x 130mm. Most of these parts are pretty small so most
3d printers should be able to print these parts. The largest part is the electronics
tray that will need at least 160mm x 130mm of print area. The pieces that slide into
the T-Slots are actually 221mm long, but those could easily be split in half to fit your
printer.

•

I printed all the parts with PLA at 30% infill with 0.15mm layer height.

•

To switch bluetooth sources, the currently connected device will need to disconnect
from the speaker first. This is just an unfortunate limitation of the amplifier firmware.

•

To connect to the speaker via the aux input, you will have to disconnect from all
bluetooth sources.

•

The battery circuit has pass through charging so you can charge the speaker while
also listening to it.
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Assembly
Step 1: Cut the acrylic panels to size by
clamping a straight edge to the panel
and scoring both sides with a razor blade
several times. Since this project calls for
5.5mm acrylic, you will need to make sure
to score both sides to produce the best
possible break.

Step 2: Snap the acrylic panels by clamping
the score line at the edge of a desk or
hard surface, then quickly and smoothly
bending the acrylic down. Might be smart
to kick the dogs out of the room during this
step, as it is loud and will probably scare the
poop out of them. Repeat this step for all 6
sides of the speaker.

Note: You should probably wear gloves and safety glasses for this part (and
most) of this project. I’m just an idiot...

DIY Bluetooth Speaker - Modern Hobbyist

8

Step 3: Clean up the edges of the acrylic
sides with a dremel to make sure there
aren’t any sharp edges or protrusions. This
will help to ensure you don’t cut yourself
later on, and it will allow the panels to fit
into the aluminum extrusion slots more
easily.

Step 4: Cut the holes for the speakers and
front/back panels in the acrylic. For this,
I used my Snapmaker CNC which was
just big enough to cut the holes I needed.
I won’t cover how to prepare the CNC
programs here, since all CNC’s are different,
but I have provided dimensions above,
as well as 3D Models of the Acrylic Panels
that can be found at the Thingiverse Link.
Alternatively, you could cut the panels by
hand using a Dremel.
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Step 5: With all the aluminum cut to length
(either manually or by ordering them
cut), tap the end-holes with an M5 Tap.
A little tapping oil here can make a huge
difference, and about 10mm deep should
be plenty. Make sure to keep the tap bit as
straight as possible to get a nice thread and
to avoid snapping the bit.

Step 6: Begin assembling the bottom of
the frame by inserting the 3d printed T-Slot
Pieces into the aluminum extrusions then
joining three sides with the corner brackets
and the low profile M5 bolts. Make sure to
use one of the large acrylic panels with no
holes cut in it.
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Step 7: Slide the bottom acrylic panel
into the frame slots and attach the 4th
frame piece to securely enclose the acrylic
panel. Once you have the bottom entirely
assembled, repeat steps 6 & 7 to assemble
the top panel of the speaker frame.

Step 7B: Insert a total of 8 t-slot nuts into the short frame pieces for attaching the handle later.

Step 8: Attach the vertical frame pieces to
the bottom part of the frame with the low
profile M5 bolts.
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Step 9: Mount the speakers to the side
panels. For this step, I decided to thread the
acrylic mounting holes using an M5 tap,
but that wasn’t necessary, as I also used a
nut on the inside of the speaker to hold it in
place.

Step 10: Insert all the M3 heat set inserts
into the following 3d printed parts:
Front Faceplate (Part G) x 4
Back Faceplate (Part I) x 4
Battery Cover (Part J) x 6
Use a soldering iron and the optional tips to
heat the inserts up and melt them into the
corresponding holes.
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Step 11: Insert the M2 heat set inserts into
the electronics tray via the same method
in Step 10. These will be used to mount the
amplifier board.

Proceed with Caution: I claim no Liability for electrical mishaps

Step 12: If you accept the risk, disassemble
the battery pack and mount it onto the
electronics tray via the battery cover (part
J). Hot glue the battery control circuit to the
battery electronics plate (Part K) and bolt
it to the battery cover via the M3 mounting
holes. Then mount the battery cover to
the bottom of the electronics tray via the
M3 mounting holes. Make sure the battery
control circuitry is facing what will be the
back of the speaker.
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Step 13: Mount the panel mount jacks
and the power button to the back of the
back faceplate (Part G). Solder the 3.5mm
extension cable to the panel mounted
jack, and build out the power circuit.
See the electronics schematic above for
help connecting everything, as well as
the pinout for the power button. Again,
make sure you know what you are doing
here, I claim no responsibility for electrical
mishaps.

Step 14: Feed the wires for the back panel
through the inner back faceplate (Part H)
as well as the hole in the back acrylic piece
before attaching it to the electronics tray
and wiring everything up. Use the M3 bolts
to attach the electronics tray through the
inner faceplate into the back faceplate via
the M3 mounting holes. This will pinch the
back acrylic piece in place.
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Step 15: Similar to step 14, attach the
electronics panel to the front acrylic
panel using the front faceplate and inner
faceplate, and secure it in place via the M3
bolts and mounting holes.

Step 16: Slide the front, back and two side
acrylic panels into the assembled frame.
Make sure not to put too much stress onto
the electronics tray mounts before it is
securely mounted in the frame, otherwise
you could snap the connection points.
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Step 17: With all the electronics and
acrylic panels in place, run the speaker
wiring, connect the power jacks to the
amplifier and battery, and complete any
wire management that is necessary. I used
small zip ties to secure the wires to the
electronics tray tie-downs to prevent any
vibrations. Make sure to turn the switch of
the battery pack to ON, it will have to stay
this way. We will instead control power to
the amp via the 12v Button.

Step 18: Insert the M5 heat set inserts
into the grip of the handle (Part E) via a
soldering iron. Assemble the handle via the
M5 bolts, and attach it to the top part of the
frame using the M5 T-Slot Nuts from Step
7B. If you missed 7B, simply remove one
side of the top frame and insert the T-Slot
nuts.
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Step 19: Attach the top frame
assembly+handle to the to rest of the
speaker case using the last 4 Low Profile
M5 bolts.

Step 20: Turn on the speaker, connect to it
with your phone, and enjoy!
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Resources
Huge thanks to Ben Goldberg (NEBG9 on YouTube) for his tremendous help making
sure I didn’t blow myself up on this project, despite my best efforts. Even after all these
electronics projects, I still doubt myself all the time, but Ben reassured me that I’m not
a complete idiot. Couldn’t have done this project without Ben! Well, maybe I could have
but it would have taken a looooot longer...
If you have questions about this or other projects, join my Discord server!
https://discord.gg/R3tyHfKwaw
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